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DETAILED ACTION 

Claim Rejections • 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 12-15, 20-22, 28, and 29, are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hashimoto et al (US 5080495). 

Regarding claims 12 and 29, Hashimoto et al discloses a method for measuring 
the thermal diffusivity of an object (Abstract), said method comprising: subjecting a 
surface region of an object (column 13, lines 34-36), whose thermal diffusivity (a m ) has 
to be determined, to a modulated laser beam or to a modulated beam of a similar 
heating source (column 13, lines 41-43) while providing a signal thereof, a heated spot 
or area of the surface of the object having a definitive diameter (d) and a fixed intensity 
distribution profile; providing a signal proportional to a temperature on the heated spot 
or area (column 13, lines 44-46); determining a phase difference or phase shift between 
the modulated beam signal and the resulting modulated temperature signal (column 13, 
lines 47-50); using said determined phase difference or shift and an associated 
modulation frequency to work out the thermal diffusivity value (a m ) of said object 
(column 13, lines 47-50). 



Application/Control Number: 10/535,073 Page 3 

Art Unit: 2859 

Regarding claim 13, Hashimoto et al discloses said signal of said modulated 
laser beam or modulated beam of a similar heating source (ac heater) is provided by 
measuring said beam and providing a signal proportional to a beam intensity (column 3, 
lines 38-42; column 6, lines 45-53). 

Regarding claim 14, Hashimoto et al discloses at least one modulation parameter 
is subjected to controlled variation (column 6, lines 45-46; column 7, lines 4-7), and 
wherein the temperature is measured at the center of the heated spot or area (column 
7, lines 60-66). 

Regarding claim 15, Hashimoto et al discloses that said modulation parameter is 
frequency (column 7, lines 4-7). 

Regarding claims 20-22, Hashimoto et al discloses that the modulated beam 
signal and the modulated temperature signal are both measured, successively and 
possibly repetitively, by measuring path and means (column 6, lines 65-67). 

Regarding claim 28, Hashimoto et al discloses in figure 2 a system for measuring 
the thermal diffusivity of an object (Abstract), said system comprising: a laser device or 
a similar heating source (2) whose beam is directed towards a region or spot on a 
surface of said object, means for modulating said laser or heating beam (4), means for 
generating a signal corresponding to said modulated laser or heating beam (4) (column 
6, lines 45-48), means for generating a signal corresponding to a modulated 
temperature of the region or spot struck by the modulated beam (column 6, lines 58-59), 
and amplifying (7) and measuring means (8) able to determine at least one of a phase 
difference or shift between the modulated beam signal and the resulting modulated 
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temperature signal and a thermal diffusivity value (a m ) of said object based upon said 
phase shill and associated modulation frequency (column 6, lines 65-67; column 3, lines 
45-47). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 16 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hashimoto et al (US 5080495) in view of Claybourn et al (US 6260997). 

Regarding claim 16, Hashimoto et al discloses the method for measuring the 
thermal diffusivity of an object as stated above in paragraph 2. Hashimoto et al does 
not disclose that the thermal diffusivity value (a m ) of the object is evaluated by 
comparison with at least one reference or reference sample whose thermal diffusivity 
value (a m ) has been determined previously by being subjected to the same 
measurement method in similar conditions. 

Claybourn et al discloses an apparatus and method for measuring the thermal 
diffusivity of a surface wherein the thermal diffusivity value (a m ) of the object is 
evaluated by comparison with at least one reference whose thermal diffusivity value 
(a m ) has been determined previously by being subjected to the same measurement 
method in similar conditions (column 7, lines 51-64). Therefore it would have been 
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obvious to a person having ordinary skill in the art at the time that the invention was 
made to utilize reference data when determining the thermal diffusivity as taught by 
Claybourn et al in order to provide more accurate results. 

Regarding claim 24, Hashimoto et al discloses the method for measuring the 
thermal diffusivity of an object as stated above in paragraph 2. Hashimoto et al does 
not disclose that the beam is modulated by means of an acousto-optical modulator, or a 
mechanical chopper, driven by an adjustable generator. 

Claybourn et al discloses an apparatus and method for measuring the thermal 
diffusivity of a surface wherein the beam is modulated by a mechanical chopper 
(column 6, lines 53-56; column 7, lines 3-6; claim 4). Therefore it would have been 
obvious to a person having ordinary skill in the art at the time that the invention was 
made to modulate the beam disclosed by Hashimoto et al with a mechanical chopper as 
taught by Claybourn et al in order to adjust the intensity of the laser beam for various 
measurements. 

5. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hashimoto et al (US 5080495) in view of Knudsen et al (US 4928254). 

Regarding claim 23, Hashimoto et al discloses in figure 2 that the measuring path 
and means include a lock-in amplifier (7). Hashimoto et al does not disclose that the 
lock-in amplifier is preceded by a preamplifier. 

Knudsen et al discloses an apparatus for measuring the diffusivity of the sample 
wherein the measuring path and means include a preamplifier (22). Therefore it would 
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have been obvious to a person having ordinary skill in the art at the time that the 
invention was made to include a preamplifier as taught by Knudsen et al in the 
measuring path and means disclosed by Hashimoto et al in order to further amplify the 
signals as taught by Knudsen et al (column 5, lines 1-4) before they are analyzed for 
more accurate results. 

Allowable Subject Matter 

6. Claims 17-19, 25-27, and 30 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 17 is allowable over the prior art of record because the prior art of record 
does not teach or disclose a method for measuring the thermal diffusivity of an object 
wherein the modulation frequency of the beam is varied and the variation of the phase 
shift of the latter with respect to the heating source is recorded for a plurality of 
modulation frequencies, the value of the thermal diffusivity being determined by 
measuring the shifting required to superimpose respective curves Acp = F(f) obtained for 
the object and a reference sample in a diagram with logarithmic frequency scale, in 
combination with the remaining limitations of the claims. 

Claim 18 is allowable over the prior art of record because the prior art of record 
does not teach or disclose a method for measuring the thermal diffusivity of an object 
wherein the phase shift between the modulated beam and the corresponding modulated 
temperature is recorded for the object at a given modulation frequency (fm), then the 
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value of the modulating frequency (fr) yielding the same phase shift for the reference is 
determined and finally the value of the thermal diffusivity (a m ) of the object is computed 
using the formula: (a m ) = a r x(fm/fr), in combination with the remaining limitations of the 
claims. 

Claim 19 is allowable over the prior art of record because the prior art of record 
does not teach or disclose a method for measuring the thermal diffusivity of an object 
wherein the modulation frequency (fm) of the beam applied to the object is varied until 
the phase shift between the modulated heating beam and the corresponding modulated 
temperature reaches a predetermined value obtained previously for the reference at a 
given modulation frequency (fr) and that the thermal diffusivity value (a m ) of the object is 
computed using the formula: (a m ) = (a r xfm)/fr, in combination with the remaining 
limitations of the claims. 

Claims 25-27 and 30 are allowable over the prior art of record because the prior 
art of record does not teach or disclose a method for measuring the thermal diffusivity of 
an object wherein the modulated beam signal is generated by a light sensor receiving a 
deviated part of the beam, in combination with the remaining limitations of the claims. 



Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Mandelis et al (US 5667300). 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Megann E. Vaughn whose telephone number is 571- 
272-8927. The examiner can normally be reached on 8 am- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on 571-272-2245. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



MEV 

Patent Examiner Art Unit 2859 
5/14/2007 




Diego Gutierrez 
Supervisory Patent Examiner 

Technology Center 2800 



